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(54) Walk behind self-propelled crawler snowplow 



(57) A walk behind self-propelled crawler snowplow 
includes a snowplow mechanism (13) disposed on a 
front portion of a vehicle body, an engine (14) disposed 
on a longitudinal central portion of the vehicle body for 
driving the snowplow mechanism, a left crawler belt 
(11 L) and a right crawler belt (11 R) disposed on a left 
side and a right side, respectively, of the vehicle body, 
and left and right electric motors (21 L, 21 R) disposed 



on a rear portion of the vehicle body for driving the left 
and right crawler belts, respectively. With this arrange- 
ment, the crawler snowplow has a good weight balance 
such that the load or weight of the vehicle body is born 
evenly by the crawler belts. Since the snowplow mech- 
anism and the crawler belts are driven separately by dif- 
ferent power sources, the crawler snowplow can exhibit 
a good traveling performance regardless of the load ex- 
erted on the snowplow mechanism. 
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Description 

[0001] The present invention relates to an improve- 
ment in a walk behind self-propelled crawler snowplow. 
[0002] In recent years, an auger-type self-propelled 
snowplow maneuverable by a human operator walking 
behind the snowplow has been used extensively as it 
can reduce labor in a snow removing work in a relatively 
small area. One example of such conventional walk be- 
hind self-propelling snowplow is disclosed in Japanese 
Patent Laid-open Publication No. (Sho) 63-223207. 
[0003] The disclosed snowplow is equipped with an 
auger and an impeller disposed on a front portion of a 
vehicle body, an engine disposed on a central portion of 
the vehicle body, left and right handlebars connected to 
a rear portion of the vehicle body, and left and right 
crawler belts disposed on left and right sides of the ve- 
hicle body. 

[0004] The engine drives the auger and impeller via 
an auger clutch . The engine also drives the crawler belts 
via a mechanical propelling clutch, a transmission, and 
left and right driving sprockets. Thus, a snowplow mech- 
anism including the auger and impeller and a propelling 
mechanism including the crawler belts are both driven 
by a single prime motor comprised of the engine. 
[0005] In general, in the walk behind self-propelled 
snowplow, power from the single engine is distributed 
to the snowplow mechanism and the propelling mecha- 
nism at the ratio of about 9:1 . More specifically, the pow- 
er ratio divided between the auger, impeller and propel- 
ler mechanism is about 2:7:1 . 

[0006] In spite of its small power consumption, the 
propelling mechanism of the conventional snowplow re- 
quires a power transmission mechanism which is large 
in size and complicated in construction as it includes the 
above-mentioned mechanical propelling clutch and 
transmission. Due to such large and complicated pro- 
pelling power transmission system, the clutch on-off op- 
eration, speed change operation and vehicle turning op- 
eration are tedious and require a relatively large mus- 
cular effort. 

[0007] Furthermore, there has been a keen demand 
for a snowplow with good weight balance leading to im- 
proved maneuverability of the snowplow. To this end, 
the arrangement of a power source Including a propel- 
ling power transmission system forms a major require- 
ment in designing a walk behind self-propelled crawler 
snowplow. 

[0008] It is accordingly an object of the present inven- 
tion to provide a walk behind self-propelled crawler 
snowplow with good weight balance and improved 
maneuverability. 

[0009] To achieve the foregoing object, there is pro- 
vided according to the present invention a walk behind 
self-propelled crawler snowplow comprising: a vehicle 
body; a snowplow mechanism disposed on a front por- 
tion of the vehicle body, the snowplow mechanism in- 
cluding an auger; an engine disposed on a longitudinal 



central portion of the vehicle body for driving the snow- 
plow mechanism; a left crawler belt and a right crawler 
belt disposed on a left side and a right side, respectively, 
of the vehicle body; and left and right electric motors 
5 disposed on a rear portion of the vehicle body for driving 
the left and right crawler belts, respectively. 
[0010] Since the snowplow mechanism and the elec- 
tric motors are disposed on opposite longitudinal end 
portions of the vehicle body with the engine disposed 
on a longitudinal central portion of the vehicle body, the 
crawler snowplow has a good weight balance such that 
the load or weight of the vehicle body is evenly born by 
the left and right crawler belts disposed on opposite 
sides of the vehicle body. This improves the maneuver- 
ability of the crawler snowplow. 

[0011] Furthermore, the electric motors disposed on 
the left and right sides, respectively, of the rear portion 
of the vehicle body act as a counterbalance to the snow- 
plow mechanism disposed on the front portion of the ve- 
hicle body. With this counterbalancing, the crawler 
snowplow can easily ride across and wedge through 
snow, thus showing a good breakthrough performance 
on the snow. 

[0012] Because the snowplow mechanism, which 
shears about 90% of the overall necessary power of the 
crawler snowplow, and the propelling mechanism 
(crawler belts ), which shears about 10% of the overall 
necessary power, are driven separately by different 
power sources, the crawler snowplow can exhibit its 
driving performance regardless of the condition of load 
exerted on the snowplow mechanism. In addition, since 
the left and right electric motors are separately control- 
lable, electrically controlling of the rotational speed of 
the individual electric motors enables smooth and easy 
speed change and turning operations of the crawler 
snowplow. 

[0013] In one preferred from of the present invention, 
the walk behind self-propelled crawler snowplow further 
includes a pair of left and right operation handlebars ex- 
tending from the rear portion of the vehicle body oblique- 
ly upward in a rearward direction of the crawler snow- 
plow, a control unit mounted to the operation handlebars 
at a higher level than the crawler belts for controlling 
operation of the electric motors, and a battery mounted 
to the operation handlebars at a higher level than the 
crawler belts for supplying electric power to the electric 
motors. 

[0014] Since the control unit and battery are arranged 
more backward than the vehicle body, a fine adjustment 
of the longitudinal weight balance of the crawler snow- 
plow becomes possible, which insures an improved 
breakthrough performance of the crawler snowplow. 
The control unit and battery located at higher levels than 
the crawler belts are protected from damage or deteri- 
oration with snow. 

[0015] Preferably, the control unit and the battery are 
disposed in a vertical space defined between the left and 
right handlebars. The control unit is preferably disposed 
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above the battery. 

[0016] It is preferable that the vehicle body is com- 
posed of a propelling frame supporting thereon the left 
and right crawler belts and the left and right electric mo- 
tors, a vehicle frame pivotally connected at a rear end 
portion thereof to a rear portion of the propelling frame 
and supporting thereon the snowplow mechanism and 
the engine, and a frame lift mechanism connected to the 
propelling frame and the vehicle frame and operable to 
move a front end portion of the vehicle frame up and 
down relative to the propelling frame. The frame lift 
mechanism may be a cylinder actuator having a cylinder 
tube pivotally connected to the propelling frame and a 
reciprocating piston rod pivotally connected to the vehi- 
cle frame. 

[0017] Preferably, the left crawler belt is trained 
around a left driving wheel and a left idler wheel, the 
right crawler belt is trained around a right driving wheel 
and a right idler wheel, the left and right idler wheels are 
fixed on opposite ends of a front axle rotatably support- 
ed on a front end portion of the propelling frame, the left 
electric motor is a geared motor mounted to a rear end 
portion of the propelling frame on the left side of the ve- 
hicle body and having an output shaft on which the left 
driving wheel is fixed, and the right electric motor is a 
geared motor mounted to the rear end portion of the pro- 
pelling frame on the right side of the vehicle body and 
having an output shaft on which the right driving wheel 
is fixed. By using the geared motors : a propelling power 
transmission system for transmitting power from the mo- 
tors to the respective crawler belts is considerably small 
in construction and contributes downsizing of the snow- 
plow. 

[0018] It is preferable that the front end portion of the 
propelling frame has a horizontal slot extending in the 
longitudinal direction of the vehicle body and slidably re- 
ceiving therein a longitudinal portion of the front axle, 
and a tension adjustment device is associated with the 
propelling frame and operative to move the front axle 
along the horizontal slot to thereby adjust a tension in 
the crawler belts. 

[001 9] The above and other objects, features and ad- 
vantages of the present invention will become manifest 
to those versed in the art upon making reference to the 
following description and accompanying sheets of draw- 
ings in which a certain preferred structural embodiment 
incorporating the principle of the invention is shown by 
way of illustrative example. 

FIG. 1 is a left side view of a walk behind self-pro- 
pelled crawler snowplow according to an embodi- 
ment of the present invention; 
FIG. 2 is an exploded perspective view showing a 
propelling frame, a vehicle frame and a frame lift 
mechanism of the crawler snowplow; 
FIG. 3 is a plan view of the crawler snowplow; 
FIG. 4 is a diagrammatical view showing the ar- 
rangement of an engine, electric motors, a snow- 



plow mechanism and crawler belts of the crawler 
snowplow; 

FIG. 5 is a cross-sectional view showing a power 
transmission system for driving the snowplow 
5 mechanism; and 

FIG. 6 is a side view showing the positional relation- 
ship between main components of the snowplow. 

[0020] The following description is merely exemplary 
10 in nature and is in no way intended to limit the invention 
or its application or use. 

[0021] Referring to the drawings and FIG. 1 in partic- 
ular, there is shown a walk behind self-propelled crawler 
snowplow 10 according to an embodiment of the 

is present invention. The snowplow 1 0 generally compris- 
es a propelling frame 12 carrying thereon left and right 
crawler belts (only the left crawler belt 1 1 L being shown), 
a vehicle frame 15 carrying thereon a snowplow mech- 
anism 13 and an engine (prime motor) 14 for driving the 

20 snowplow mechanism 1 3, a frame lift mechanism 1 6 op- 
erable to lift a front end portion of the vehicle frame 15 
up and down relative to the propelling frame 12, and a 
pair of left and right operation handlebars 1 7L and 1 7R 
extending from a rear portion of the propelling frame 12 

25 obliquely upward in a rearward direction of the snow- 
plow 10. The propelling frame 12 and the vehicle frame 
15 jointly form a vehicle body 1 9. 

[0022] The left and right crawler belts 11 L, 11 R are 
driven by left and right electric motors 21 L, 21 R (only 
30 right one being shown), respectively. The crawler belts 
11 L, 11 R are each trained around a driving wheel 23L, 
23R and an idler wheel 24L, 24R. The driving wheel 23L, 
23R is disposed on a rear side of the crawler belt 11 L, 
11 R, and the idler wheel 24L, 24R is disposed on a front 
side of the crawler belt 1 1 L, 1 1 R. 
[0023] The snowplow mechanism 13 has an auger 
31 , a blower 32 and a discharge duct 33 that are mount- 
ed to a front portion of the vehicle frame 15. In operation, 
the auger 31 rotates to cut snow away from a road, for 
example, and feed the cut mass of snow to the blower 

32 which blows out the snow through the discharge duct 

33 to a position far distant from the snowplow 10. 
[0024] The operation handlebars 17L, 17R are 
gripped by a human operator (not shown) walking be- 
hind the snowplow 1 0 in order to maneuver the snow- 
plow 1 0. A control board 41 , a control unit 42 and bat- 
teries 43 are arranged in a vertical space defined be- 
tween the handlebars 1 7L, 1 7R and they are mounted 
to the handlebars 1 7L, 1 7R in the order named when 
viewed from the top to the bottom of FIG. 1 . 
[0025] The operation handlebars 1 7L, 17R each have 
a grip 1 8 at the distal end (free end) thereof. The left 
handlebar 17L has a clutch lever 44 disposed in close 
proximity to a grip 1 8 so that the human operator can 
manipulate the clutch lever 44 to turn on and off (or en- 
gage and disengage) an electromagnetic clutch 101 
while maintaining an appropriate grip on the grip 1 8. The 
left and right handlebars 1 7L, 1 7R further have turn con- 
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trol levers 45 associated with the respective grips 1 8 : 1 8. 
[0026] The crawler snowplow 1 0 of the foregoing con- 
struction is self-propelled by the crawler belts 11L, 11 R 
driven by the electric motors 21 L, 21 R and is also 
maneuvered by the human operator walking behind the 5 
snowplow 10 while handling the handlebars 17L, 17R. 
[0027] In FIG. 1 reference numeral 35 denotes an au- 
ger case, numeral 36 denotes a blower case, numeral 
37 denotes a scraper formed integrally with a lower edge 
of the auger case 35, numeral 51 denotes a charging 
generator for charging the batteries 43 : numeral 52 de- 
notes a lamp, numeral 53 denotes a cover for protecting 
the generator 51 and the electromagnetic clutch 101, 
and numeral 54 denotes a stabilizer for urging each 
crawler belt 1 1 L, 1 1 R downward against the ground sur- 
face. 

[0028] It appears clear from the foregoing description 
that the snowplow mechanism 13 is disposed on a front 
portion of the vehicle body 19, the engine 14 for driving 
the snowplow mechanism 13 is disposed on a longitu- 
dinal central portion of the vehicle body 19, the crawler 
belts 1 1 L, 1 1 R are disposed on left and right sides of the 
vehicle body 19, the electric motors 21 L, 21 R for driving 
the corresponding crawler belts 11 L, 11 R are disposed 
on a rear portion of the vehicle body 19, the left and right 
operation handlebars 17L, 17R extend from the rear 
portion of the vehicle body 1 9 obliquely upward in a rear- 
ward direction of the snowplow, and the control board 
41 , control unit 42 and batteries 43 are located at higher 
levels than the crawler belts 11 L, 1 1 R. 
[0029] As shown in FIG. 2, the propelling frame 12 is 
composed of a pair of parallel spaced left and right side 
members 61, 61 extending in the longitudinal direction 
of the vehicle body 19, a front cross member 62 inter- 
connecting respective front portions of the side mem- 
bers 61,61, and a rear cross member 63 interconnect- 
ing respective rear portions of the side members 61,61. 
The propelling frame 1 2 further has a pair of side brack- 
ets 64, 64 connected to left and right end portions of the 
rear cross member 63 adjacent to the side members 61 , 
and a central bracket 65 connected to a central portion 
the rear cross member 63 which corresponds in position 
to a widthwise or crosswise central portion of the pro- 
pelling frame 12. 

[0030] The electric motors 21 L, 21 R are mounted to 
respective rear end portions of the side members 61, 
61 . Respective front end portions of the side members 
61 , 61 have a longitudinal slot 61a for receiving therein 
a longitudinal portion of a front axle 25 so that the front 
axle 25 is rotatably supported on the front end portions 
of the side members 61,61. The front axle 25 is movable 
in the longitudinal direction of the side frames 61, 61 
along the slots 61 a when tension adjustment devices or 
bolts 25 associated with the respective side frames 61 
is actuated. By thus moving the front axle 25, the tension 
in each crawler belt 11 L, 11 R can be adjusted. 
[0031] The left and right side brackets 64 are each 
comprised of a vertically extending channel member 



having a U-shaped cross section. The left and right han- 
dlebars 17L, 17R have respective lower end portions 
bolted to the opposite outer sides of the left and right 
side brackets 64. The side brackets 64 each have a hor- 
izontal through-hole 64a formed in an upper end portion 
thereof. 

[0032] The vehicle frame 15 is comprised of a pair of 
parallel spaced left and right side members 71, 71 ex- 
tending in the longitudinal direction of the vehicle body 
19, and a horizontal mount base 72 extending between 
the side members 71 , 71 astride a rear half of the side 
members 71 for mounting the engine 14. The vehicle 
frame 15 also has a support arm 73 connected to a cen- 
tral portion of the front edge of the mount base 72. The 
side members 71 each have a horizontal through-hole 
71a formed in a rear end portion thereof. 
[0033] The vehicle frame 15 is pivotally connected to 
the propelling frame 12 by means of pivot pins 74 (one 
being shown) inserted successively through the hori- 
zontal holes 64a in the side brackets 64 and the hori- 
zontal holes 71 a in the side members 71 . With this piv- 
otal connection, a front end portion of the vehicle frame 
15 is movable up and down in a vertical plane relative 
to the propelling frame 12. 

[0034] The frame lift mechanism 1 6 has a cylinder ac- 
tuator including a cylinder tube 81 and a piston rod 82 
reciprocally movable to project from or retract into the 
cylinder tube 81 . The front end of the rod 82 is pivotally 
connected by a pin 84 to the support arm 73 of the ve- 
hicle frame 15, and the rear end of the cylindertube 81 
is pivotally connected by a pin 83 to the central bracket 
65 of the propelling frame 12. With this arrangement, 
the vehicle frame 15 is movable to swing in the vertical 
plane about the pivoted rear end portion thereof in re- 
sponse to activation and de-activation of the cylinder ac- 
tuator (frame lift mechanism) 16. The cylinder actuator 
may be a hydraulic actuator, a pneumatic actuator or an 
electric linear actuator. 

[0035] As shown in FIG. 3, the engine 14 is disposed 
on a longitudinal central portion of the vehicle body 19 
with the axis EL of an output shaft 14A (FIG. 4) being 
slightly offset rightwardfrom a longitudinal centerline CL 
of the vehicle body 1 9. The control board 41 has a main 
switch (key switch) 41a, a lift control lever 41 b for con- 
trolling operation of the frame lift mechanism 16 (FIG. 
3), a duct control lever 41 c for changing direction of the 
discharge duct 41 c, and a speed control lever 41 d for 
controlling the speed and direction of the electric motors 
21L,21R. 

[0036] FIG. 4 diagrammatically shows a power trans- 
mission system of the crawler snowplow 10. As shown 
in this figure, power from the engine 14 is transmitted to 
the generator 51 through a charge power transmission 
system 90 and also to the snowplow mechanism 13 
through a snowplow power transmission system 100. 
[0037] The charge power transmission system 90 has 
a first driving pulley 91 connected to the output shaft 1 4a 
of the engine 14, a first driven pulley 92 connected to a 
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shaft 51 a of the generator 51 , and a first endless belt 93 
connecting the driving pulley 91 and the driven pulley 
92. When the engine 51 is running, the generator 51 is 
driven via the charging power transmission system 90 
so that the batteries 43 (FIG. 3) are charged with electric 
current supplied from the generator 51. 
[0038] The snowplow power transmission system 1 00 
includes a second driving pulley 102 coupled via the 
electromagnetic clutch 1 01 to the output shaft 1 4a of the 
engine 1 4, a second driven pulley 1 04 connected to one 
end of a rotating shaft 105, a second endless belt 103 
connecting the driving pulley 102 and the driven pulley 
1 04, and a worm gear speed reducing mechanism 1 06 
connected to the other end of the rotating shaft 1 05. 
[0039] The rotating shaft 105 is connected to a shaft 
107 of the auger 31 via the worm gear speed reducing 
mechanism 106. The rotating shaft 105 is also connect- 
ed to a shaft (not designated) of the blower 32 via a cou- 
pling 1 08. While the engine 1 4 is running, the auger 31 
and blower 32 are drivable through the snowplow power 
transmission system 100 when the electromagnetic 
clutch 101 is in the engaged state. 
[0040] Power from the left and right electric motors 
21 L, 21 R is transmitted to the left and right crawlers 1 1 L, 
1 1 R respectively through left and right propelling power 
transmission systems 11 1L, 111 R. 
[0041 ] The left propelling power transmission system 
1 11 L is comprised of a speed reducer including a set of 
reduction gears connected to the left electric motor 21 L. 
The speed reducer 111 L has an output shaft 22L firmly 
connected to the left driving wheel 23L and thus serving 
as an left driving axle. With this arrangement, when the 
left electric motor 21 L is driven in rotation, power from 
the motor 21 L is transmitted via the left propelling power 
transmission system 1 1 1 L to the left driving axle 22L and 
thence to the left driving wheel 23L, thereby driving the 
left crawler belt 11 L. 

[0042] Similarly, the right propelling power transmis- 
sion system 111 R is comprised of a speed reducer in- 
cluding a set of reduction gears connected to the right 
electric motor 2 1 R. The speed reducer 1 1 1 R has an out- 
put shaft 22R connected to the right driving wheel 23R 
and thus serving as a right driving axle. When the right 
electric motor 21 R is driven in rotation, power from the 
motor 21 R is transmitted via the right propelling power 
transmission system 111 R to the right axle 22R and 
thence to the right driving wheel 23R, thereby driving 
the right crawler belt 1 1 R. 

[0043] Thus, each of the left and right electric motors 
21 L, 21 R assembled with the corresponding speed re- 
ducer (reduction gear set) 111 L, 1 1 1 R forms a so-called 
"geared motor" having an output shaft 22L, 22R serving 
as a rear axle on which the associated driving wheel 
23L, 23R is fixed. 

[0044] As shown in FIG. 5, the electromagnetic clutch 
101 is comprised of an electromagnet 121 non-rotatably 
connected to the vehicle body 19 via a magnet support 
member 124, a.disc 122 firmly connected to the output 



shaft 14a of the engine 14, and clutch plate 123 dis- 
posed in confrontation to a friction surface (not desig- 
nated) of the disc 122 with a small air gap defined ther- 
ebetween. The clutch plate 1 23 is connected to the sec- 
5 ond driving pulley 1 02 so that the electromagnetic clutch 
101 is assembled with or built in the second driving pul- 
ley 102. The electromagnet 121 is normally de-ener- 
gized so that the clutch 1 01 is normally disposed in the 
disengaged state in which the second driving pulley 1 02 
10 is disengaged from the output shaft 14a of the engine 
1 4. when the electromagnet 121 is energized, the clutch 
plate 123 is attracted to the disc 122, thereby engaging 
the clutch 101. The second driving pulley 102 is thus 
connected to the output shaft 14a of the engine 14 so 
15 that power from the engine 1 4 is transmitted to the con- 
necting shaft 105 and thence to the auger 31 (FIG. 4) 
and blower 32 of the snowplow mechanism 1 3. 
[0045] As shown in FIG. 5, the second driving and 
driven pulleys 1 02 and 1 04 are double grooved pulleys. 
The rotating shaft 105 is rotatably supported by the 
blower case 36 via roller bearings (not designated). Ref- 
erence numeral 1 09 denotes a tension roller for applying 
a proper tension to the belts 103. 
[0046] FIG. 6 shows the positional relationship be- 
tween the main components of the crawler snowplow 1 0 
when viewed in side elevation. As shown in this figure, 
the center of gravity G1 of the engine 14 is located be- 
tween the axis 25 of the idler rollers 24L, 24R and the 
axles 22L, 22R of the driving wheels 23L, 23R. The cent- 
er of gravity G2 of each motor 21 L, 21 R is located above 
the corresponding axle 22L, 22R of the driving wheel 
23L, 23R. The center of gravity G3 of the control unit 42 
and the center of gravity of the batteries 43 are located 
more rearward than the driving axles 22L, 22R. The 
centers of gravity G1 , G3 and G4 are located at higher 
levels than the crawler belts 1 1 L, 1 1 R. 
[0047] Since the snowplow mechanism 13 and the 
electric motors 21 L, 21 R are disposed on opposite lon- 
gitudinal end portions of the vehicle body 1 9 with the 
engine 14 (which is a heavy component) disposed on a 
longitudinal central portion of the vehicle body 1 9, the 
crawler snowplow 10 has a good weight balance such 
that the load or weight of the vehicle body 19 is evenly 
born by the left and right crawler belts 1 1 L, 1 1 R disposed 
on opposite sides of the vehicle body 19. This improves 
the maneuverability of the crawler snowplow 1 0. 
[0048] Furthermore, the electric motors 21 L, 21 R dis- 
posed on the left and right sides, respectively, of the rear 
portion of the vehicle body 19 act as a counterbalance 
to the snowplow mechanism 13 disposed on the front 
portion of the vehicle body 1 9. With this counterbalanc- 
ing, the crawler snowplow 10 can easily ride across and 
wedge through snow, exhibiting a good breakthrough 
performance on the snow. 

[0049] The snowplow mechanism 19, which shears 
about 90% of the total necessary power of the crawler 
snowplow, is driven by the engine 1 4, and the propelling 
mechanism (crawler belts 11L, 11 R), which shears 
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about 1 0% of the total necessary power, is driven by the 
left and right electric motors 21 L, 21 R. The engine 14 
has a high power efficiency (the amount of power gen- 
erated per unit weight), and the electric motors 21 L, 21 R 
have good controllability. By thus separating the power 
source depending on the amount of the necessary pow- 
er, the crawler snowplow can enjoy both the advantage 
(i.e., high power efficiency) peculiar to the engine 14 and 
the advantage (i.e., good controllability) peculiar to the 
electric motors 21 L, 21 R at one time. 
[0050] By virtue of the use of separate power sources, 
the crawler snowplow 1 0 can exhibit good traveling per- 
formance regardless of the condition of load exerted on 
the snowplow mechanism 13. 

[0051] Additionally, the crawler snowplow 10 is self- 
propelled with the crawler belts 11 L, 11 R by using the 
electric motors 21 L, 21 R of a relatively low power output, 
which motors are small in size hence have a high degree 
of freedom in layout. 

[0052] Furthermore, the propelling power transmis- 
sion systems 11 1 L, 11 1 R for transmitting power from the 
associated electric motors 21 L, 21 R to the correspond- 
ing crawler belts 11L, 11 Rare assembled integrally with 
the electric motors 21 L, 21 R. The propelling power 
transmission systems 111 L, 111R are, therefore, simple 
in construction, small in size and light in weight as com- 
pared to the complicated heavy propelling power trans- 
mission system due for transmitting power from the en- 
gine to the crawler belts in the conventional crawler 
snowplow. The propelling power transmission systems 
111L, 11 R contribute downsizing and cost-reduction of 
the crawler snowplow 10. 

[0053] The left and right electric motors 21 L, 21 R are 
separately controllable. Accordingly, by electrically con- 
trolling rotational speed of the individual electric motors 
21 L, 21 R, speed change operation and turning opera- 
tion of the crawler snowplow 10 can be easily achieved 
with a smaller muscular effort than as required in the 
engine-driven propelling mechanism of the convention- 
al crawler snowplow. 

[0054] Additionally, the left and right operation han- 
dlebars 17L, 17R extend from a rear portion of the ve- 
hicle body 19 obliquely upward in a rearward direction 
of the crawler snowplow 10, and the control board 41 , 
control unit 42 and batteries 43 are mounted to the han- 
dlebars 1 7L, 1 7R at levels higher than the crawler belts 
1 1 L, 1 1 R. Since the control unit 42 and batteries 43 are 
arranged more backward than the vehicle body 1 9, this 
arrangement facilitates fine adjustment of the longitudi- 
nal weight balance of the crawler snowplow 10, which 
insures an improved breakthrough performance of the 
crawler snowplow. The control unit 42 and batteries 43 
located at higher levels than the crawler belts 1 1 L, 1 1 R 
are protected from damage or deterioration with snow. 
[0055] A walk behind self-propelled crawler snowplow 
includes a snowplow mechanism (13) disposed on a 
front portion of a vehicle body, an engine (14) disposed 
on a longitudinal central portion of the vehicle body for 



driving the snowplow mechanism, a left crawler belt 
(11 L) and a right crawler belt (11 R) disposed on a left 
side and a right side, respectively, of the vehicle body, 
and left and right electric motors (21 L, 21 R) disposed 

5 on a rear portion of the vehicle body for driving the left 
and right crawler belts : respectively. With this arrange- 
ment, the crawler snowplow has a good weight balance 
such that the load or weight of the vehicle body is born 
evenly by the crawler belts. Since the snowplow mech- 

10 anism and the crawler belts are driven separately by dif- 
ferent power sources, the crawler snowplow can exhibit 
a good traveling performance regardless of the load ex- 
erted on the snowplow mechanism. 

15 

Claims 

1. A walk behind self-propelled crawler snowplow 
comprising: 

20 

a vehicle body (19); 

a snowplow mechanism (13) disposed on a 
front portion of the vehicle body, the snowplow 
mechanism including an auger (31); 
25 an engine (14) disposed on a longitudinal cen- 

tral portion of the vehicle body for driving the 
snowplow mechanism; 

a left crawler belt (11 L) and a right crawler belt 
(11 R) disposed on a left side and a right side, 
30 respectively, of the vehicle body; and 

left and right electric motors (21 L, 21 R) dis- 
posed on a rear portion of the vehicle body for 
driving the left and right crawler belts, respec- 
tively. 

35 

2. The walk behind self-propelled crawler snowplow 
according to claim 1 , further comprising a pair of left 
and right operation handlebars (17L, 17R) extend- 
ing from the rear portion of the vehicle body oblique- 

40 |y upward in a rearward direction of the crawler 
snowplow, a control unit (42) mounted to the oper- 
ation handlebars at a higher level than the crawler 
belts for controlling operation of the electric motors, 
and a battery (43) mounted to the operation handle- 

45 bars at a higher level than the crawler belts for sup- 
plying electric power to the electric motors. 

3. The walk behind self-propelled crawler snowplow 
according to claim 2, wherein the control unit (42) 

so and the battery (43) are disposed in a vertical space 
defined between the left and right handlebars (1 7L, 
17R). 

4. The walk behind self-propelled crawler snowplow 
55 according to claim 2, wherein the control unit (42) 

is disposed above the battery (43). 

5. The walk behind self-propelled crawler snowplow 
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according to claim 1 , wherein the left crawler belt 
(1 1 L) is trained around a left driving wheel (23L) and 
a left idler wheel (24L), the right crawler belt (11 R) 
is trained around a right driving wheel (23R) and a 
right idler wheel (24R) , the left and right idler wheels 
(24L, 24R) are fixed on opposite ends of a front axle 
(25) rotatably supported on the front portion of the 
vehicle body (19), the left electric motor (21 L) is a 
geared motor mounted to the rear portion of the ve- 
hicle body (19) on the left side of the vehicle body 
(1 9) and having an output shaft (22L) on which the 
left driving wheel (23L) is fixed, and the right electric 
motor (21 R) is a geared motor mounted to the rear 
portion of the vehicle body (1 9) on the right side of 
the vehicle body (19) and having an output shaft 
(22R) on which the right driving wheel (23L) is fixed. 

6. The walk behind self-propelled crawler snowplow 
according to claim 5, wherein the front portion of the 
vehicle body (1 9) has a horizontal slot (61 a) extend- 
ing in the longitudinal direction of the vehicle body 
(19) and slidably receiving therein a longitudinal 
portion of the front axle (25). and a tension adjust- 
ment device (26) is associated with the vehicle body 
(1 9) and operative to move the front axle (25) along 
the horizontal slot (61 a) to thereby adjust a tension 
in the crawler belts (11 L, 11 R). 

7. The walk behind self-propelled crawler snowplow 
according to claim 1 , wherein the vehicle body (19) 
is composed of a propelling frame (12) supporting 
thereon the left and right crawler belts (11L, 11R) 
and the left and right electric motors (21 L, 21 R), a 
vehicle frame (1 5) pivotally connected at a rear end 
portion thereof to a rear portion of the propelling 
frame (12) and supporting thereon the snowplow 
mechanism (13) and the engine (14), and a frame 
lift mechanism (16) connected to the propelling 
frame and the vehicle frame and operable to move 
a front end portion of the vehicle frame up and down 
relative to the propelling frame. 

8. The walk behind self-propelled crawler snowplow 
according to claim 7, wherein the frame lift mecha- 
nism comprises a cylinder actuator (1 6) having a 
cylinder tube (81 ) pivotally connected to the propel- 
ling frame (12) and a reciprocating piston rod (82) 
pivotally connected to the vehicle frame (15). 

9. The walk behind self-propelled crawler snowplow 
according to claim 7, wherein the left crawler belt 
(1 1 L) is trained around a left driving wheel (23L) and 
a left idler wheel (24L), the right crawler belt (11 R) 
is trained around a right driving wheel (23R) and a 
right idler wheel (24R), the left and right idler wheels 
(24L, 24R) are fixed on opposite ends of a front axle 
(25) rotatably supported on a front end portion of 
the propelling frame (12), the left electric motor 



(21 L) is a geared motor mounted to a rear end por- 
tion of the propelling frame (12) on the left side of 
the vehicle body (19) and having an output shaft 
(22L) on which the left driving wheel (23L) is fixed, 
5 and the right electric motor (21 R) is a geared motor 

mounted to the rear end portion of the propelling 
frame (1 9) on the right side of the vehicle body (1 9) 
and having an output shaft (22R) on which the right 
driving wheel (23L) is fixed. 

10 

10. The walk behind self-propelled crawler snowplow 
according to claim 9, wherein the front end portion 
of the propelling frame (12) has a horizontal slot 
(61a) extending in the longitudinal direction of the 

is vehicle body (19) and slidably receiving therein a 
longitudinal portion of the front axle (25), and a ten- 
sion adjustment device (26) is associated with the 
propelling frame (12) and operative to move the 
front axle (25) along the horizontal slot (61a) to 

20 thereby adjust a tension in the crawler belts (11 L, 
11R). 

11. The walk behind self-propelled crawler snowplow 
according to claim 7, further comprising a pair of left 

25 and right operation handlebars (17L, 17R) extend- 
ing from the rear portion of the propelling frame (1 2) 
obliquely upward in a rearward direction of the 
crawler snowplow, a control unit (42) mounted to the 
operation handlebars at a higher level than the 

30 crawler belts for controlling operation of the electric 
motors, and a battery (43) mounted to the operation 
handlebars at a higher level than the crawler belts 
for supplying electric power to the electric motors. 

35 12. The walk behind self-propelled crawler snowplow 
according to claim 11 , wherein the control unit (42) 
and the battery (43) are disposed in a vertical space 
defined between the left and right handlebars (1 7L, 
17R). 

40 

13. The walk behind self-propelled crawler snowplow 
according to claim 11 , wherein the control unit (42) 
is disposed above the battery (43). 

45 
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(57) A walk behind self-propelled crawler snowplow 
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on a longitudinal central portion of the vehicle body for 
driving the snowplow mechanism, a left crawler belt 
(11L) and a right crawler belt (11 R) disposed on a left 
side and a right side, respectively, of the vehicle body, 
and left and right electric motors (21 L, 21 R) disposed 



on a rear portion of the vehicle body for driving the left 
and right crawler belts : respectively. With this arrange- 
ment, the crawler snowplow has a good weight balance 
such that the load or weight of the vehicle body is born 
evenly by the crawler belts. Since the snowplow mech- 
anism and the crawler belts are driven separately by dif- 
ferent power sources, the crawler snowplow can exhibit 
a good traveling performance regardless of the load ex- 
erted on the snowplow mechanism. 
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